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□ "Notice to File Missing Parts of Application" Filing Date Granted (PTO-1533) 

□ "Notice to File Missing Parts of Application" No Filing Date Granted (PTO-1532) 
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application a statement in accordance with 37 CFR 3.73(b). 
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the above-identified application for reissue of said patent. 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
In re the Reissue Application of 

Naoyasu MIYAGAWA et al ASSIGNMENT BRANCH 

Original U.S. Patent No. 5,235,581 

(serial no. 07/740,629, 
issued August 10, 1993) 

Reissue Application Serial No.: New Application 

Reissue Application Filing bate: 

Title: OPTICAL RECORDING /REPRODUCING APPARATUS FOR OPTICAL 

DISKS WITH VARIOUS DISK SUBSTRATE THICKNESSES. 

OFFER TO SURRENDER ORIGINAL PATENT 

The Honorable Commissioner of 

Patents and Trademarks 
Washington, D.C. 20231 

Sir: 

The undersigned Applicants of the above-captioned Reissue 
Application for the reissue of Letters Patent for an improvement 
in OPTICAL RECORDING/REPRODUCING APPARATUS FOR OPTICAL DISKS 
WITH VARIOUS DISK SUBSTRATE THICKNESSES, Patent No. 5,235,581, 
granted to them on August 10, 1993, of which Matsushita Electric 
Industrial Co., Ltd. is now sole owner by assignment and on 
whose behalf and with whose assent the accompanying application 
is made, hereby offer to surrender said Letters Patent. An 
Order for Title Report is filed concurently with the filing of 
the Reissue Application, as required in such cases. The 
original Letters Patent will be forwarded to the Patent and 
Trademark Office, upon notification that the Reissue Application 
is in condition for allowance. A soft copy of said patent is 
attached hereto for reference. 



Date Na<oyasu MIYftGrfWA 



Date 



Yasuhiro GOTOH 



- * • (JOINT INVENTORS) 

ASSIGNMENT 

IN CONSIDERATION of the sum of One Dollar($l,00) or the equivalent thereof, and other good 
and valuable consideration paid to Naoyasu MIYAGAWA and Yasuhiro GOTOH, 



citizens of Japan by MATSUSHITA ELECTRIC INDUSTRIAL CO,, LTD., 
a corporation organized under the laws of Japan, 

located at 1006, Oaza Kadoma, Kadoma-shi, Osaka, Japan, 

receipt of which is hereby acknowledged, we, the said Naoyasu MIYAGAWA and 
Yasuhiro GOTOH, 



( ) 
4) _. 



( 



5) 



( 



6) 

( 



7> _ ( AUG -5 91 

8) 

( ) 



a«k orricr 



do hereby sell and assign to said MATSUSHITA ELECTRIC INDUSTRIAL CO. , LTD. , 

Us^ successors and assigns, all our right, title and interest, in and for the United States of America, 
in and to "OPTICAL DISC APPARATUS" 

invented by us and described in the application for United States Letters Patent therefor, executed on 
even dale herewith, and all United Slates Letters Patent which may be granted therefor, and all divisions, 
continuations and cxtcntions thereof, the said interest being the entire ownership of ihe said Letters Patent (j^ 
when granted,' to be held and enjoyed by said 

MATSUSHITA ELECTRIC INDUSTRIAL CO., LTD., ^ 

Ij" 1 * Successors, assigns or other legal representatives, to the full end of term for which said Letters Palent ^ 
irs 

may be granted, as fully and entirely as ihe same would have been held and enjoyed by us if this ^ 
assignment and sale had not been made; q-^ 
And wc hereby agree to sign and execute any further documents or instruments which may be qq 
necessary, lawful, and proper in the prosecution of said above-named application or in the preparation 
and prosecution of any continuing, continuation-in-part, substitute, divisional, renewal, reviewed or reissue 
applications or in any amendment, extcniion, or interference proceedings, or otherwise to secure the title 
thereto in said assignee; 

And we do hereby authorize and request the Commissioner of Palents to issue said Letters Patent 
to said MATSUSHITA ELECTRIC INDUSTRIAL CO., LTD. 

Signed on the dates indicated aside our signatures: 

INVENTORS Date Signed Witnesses 

1) ^^Uam-^Up^t^ July 30, 1991 ^^^^L^^^^t. - 

(NadVasu MIY/&/&FA) v * 

2) %^^ ^ur Jul y 30, 1991 i>A^M^I^^J^ 

(Yasuhiro GOTOH ) ' t/ <f 



2faa plan v.cw showing m arrangement of a note 
»^nof the embodiment FIG& 3Ami SB .reper. 

of cartridge, of optleal disata theem! 

^ffii 1 » 3A ttd JB, reference nnmeral 1 de- 

"f.^ 3 of the fat .d s^d XjjS 

wtoeh encloses the optical disc 1 and protestTrhe 
«mdg 8 X « made of plartc or the gL 

wood. opucaj hod. Each of the optical had, is « a ! 
meted by a converging optica! (system] anjt 

objective lens; , semieooducar l*e- , phow'SSLr 
« beam splirtet; and the like (all of (he "bow £ ' 
oeats are „« ^ Each of the opdcatS 
«°£««o» signai. , focaing 4r »S «Tt 
ttcta [ error ng=al which have bees records oTth? 
opocal due t oo the basis of an intensicv or 

fe? 2? ° P . 0Cai dBC 1 ttd » ?ooto d«-. 

Wo .pal » outjide , a, informadon rigaal i «. 
corded onto or erased from the optical disc Ibvaodu 

heads have bases tc hold the above optical devicsT^ 
***** .A reproduction Inforaaccn'siS Ktefi 

erated frca the photo detector of the Sm oofal S 
«?f«fd OX S 1( Fi, and T 1( rerpesrivS^ 

S S "o Wr W ' """^ WOW thTop aa i 

rfTV*.*" ^ had 3 in the 

^ 4 desota * linear actor 

which u arranged bdow the opdcaj disc 1 sou 

H .£ ^S^" » fins apnea! head 3 

«"h dg - " *a now bVdV 

«B.»«d with retere.nee to FIGS. 3A and 38. T- °il 

down £ r??V? *! Sannds: 3 *• *» °P='<* iise 
«own a nO. 3 A and a opes a the case *h— ■( ..^t! 
.econd 1 optical disc ,how»T FIG. 
-era! 23 desctes a slide Jhur.sr. Sfcw she oodcJ 
.ppararus of :he e 3 bod-m Mt has r-oTpc^S -lo 
»lide ihuRn are provided. When the ar-T--'^ 

Reteresce numeral I denotes a Ujht .-aitdcj -uit 

S.' em^ , U w °? r ±e ^^W' tele 7 w£ 
™ e ^^IJ 2 !»» !>«n loaded uuo at optical d£ 
.ppanrus of the eabodimen. Reference 

fac. the LsD 8 through (he car-dgt 1 Tie jraw 

le. wach will be ttplained herealater. „ 

numeral 10 denote, a fa selector for lectin g^ 
one of the !tfK group of pnoto de:e::ion iignals {sT = 
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The linear motor control circuit 15 generates^ dr£ 

control tjgnal from the system cxam^XtlStby 
moving the second optical head 5 in the inner or outer 
ran dtrecaon of the optical disc L The spindle control 
ctrctut 17 extracts a dock component from the bforaa- 
turn signal Si and controls the spindle aiotor IS. thereby 
rounng the optical disc 1 at i constant Un=ar velocity 
$T V { or * consent angular velocity (CAV) or the l£kc 
The agnal processing circuit 19 executes signal pro- 
cases such as demodulation, decoding, and the Uki to 
the uiforaation signal Si in Ac reproducing mode and 
generates to the outside as audio or video signais or the 
hie. On the other hand, the signal processing circuit 19 
executes signal processes such as encoding, modulation, 
■nd the IDce to the audio or video signals or the like 
which have been supplied from the outside a the re- 
cording mode and generates to the LD drivisg circuit 
TO as a recording signal. Until the cartridge 2 it [loaded] 
unloaded '* 

the second optical head 5 records or reproduces the 
information signal onto/from the second optical disc L 
On the other hand, in the case where the cartridge 2 
enclosing the firs; optical disc has been leaded into the 
optical disc apparatus of the embodiment, since the 
mscnannadon hole 7 is closed, the photo diode 9 do- 
esn t detect the transmission light. Therefore, the sys- 
tea controller 22 determines that the disc in the car- 
tndge 2 u the foregoing first optical disc Thus, the 
cotttrofler 22 generates control signals to the fin: to 
fifth selectors 10, IZ 14. Id, and 21 so as to select the 
terminals A on the first optical head side. Therefore, the 
senaconductOT laser of the first ooccai head 3 is selected 
as an output destination of the driving current which is 
wpphed from the LD driving croc: 20. The photo 
detecaar of the first optical head 3 is selected as in incut 
destmation of the tracking control circuit II. focusing 
control ctfcuit 13, spindle control circuit IT, and signal 
processing circuit 19. The actuator of the first optical 
head 3 is selected as an output destination of the acrua- 
tor driviag signals of the tracking control circuit 11 and 
focusing control ciresit 13. The first linear meter 4 is 
selected as an output destination of the driving current 
of the linear motor control circuit [171 15. ~""* 

Therefore, the 

first optical head 3 irradiates the laser beam and con- 
verges onto the information track on the optica; disc I 
without an aberration. Simultaneously, the reflected 
lights from the disc are detected and generated is the 
information signal Si, focusing error signal r : , and 
tracking error signal Ti. The above sigr^is are rjeciied 
through the first selectors 10 to the respective circuits 
That is, the signal S ( is suppiisd to As spindle sontrol 
circuit 17 and signal processing circuit 19. Tr.e jigr.al 
Fi is supplied to the focusing control circuit 13. The 
signal Tj is supciied to the tracking error ds: rcung 
circuit U. The subsequent operations ire similar to 
those in the case of the second optical disc mentioned 
above. 

In the case where the ocjecn've lens of the second 
optical head is a lens of a high NA and i shcr [opcratinel 
working 

distance, it is necessary to set an interval between the 
second optical head 5 and the surface cf :he zziizzi disc 
1 to be fairly narrower than that in '-he ~ ' 



optical head [5] 3 

Therefore, whiie the first optica: iisc is 
loaded, the controller 22 controls the seccr.c iinear 
motor 6, thereby moving the second csucai heed 5 :c 



EST^S? - 8eoond «nbodiment of th e 

SXSL.* 0g S hcr . wi,h ttc ** <«nicondDctor laser 
33,the fimo^ing tens 33, ttafimtwmSar£ 

conrtnws the ,e«md converging cpdS^aST^! 
getter wnh the first fMSeai^ta^xrtafat 
SS 3 ^ splitter 34, 

Itost mirror 35] which are commonly used fc r the first 
ecnvergmg optical system. TTie first converging optica? 
system a mounted onto » common base (Sot shovm) ■ 
wgegr wnh the ant and second shutters [5)£t 

thereby constructing the fourth optical head SO. Since 
the leas holder 39 and the actuator 40 hive the same 
conitrncnon as those in the third optical head 30 in the 
second embodiment their descriptions are omiKed here. 
Tie fourth opucal head 50 is attached :o the first linear 
motor 4. 

The operation of the optica! disc apparatus in the 
embodiment with the above constneuon will now be 
described hereinbelow. The land of optical disc is de- • 
tected » a manner similar to the above. When the sys- 
tea controller 22 determines that the disc in the loaded 
cartridge 2 is the second optica] disc the controller 22 
generates control signals to the firs: and second shutters 
31 and 52 of the fourth optical bead 50. When the con- • 
trol signals are supplied, the first shutter 51 is closed and * 
the second shutter 52 is open. In the above state, the 
laser beam emitted from the first semiconductor laser 32 
is converted into the parallel beam by :hs first ccUimat- 
ing lens 33 and is divided into the transmission light and 
the reflected light by .the first beam splitter 34. The 
.transmission light is shut out by the fust shutter 51 via 
we first mirror 35. Consequently, only the reflected 
ught passes through the second shutter 52 and is con* 
verged onto the optical disc 1 by the second objective 
lens 46. Tne light reflected by the optical disc 1 is arain 
converted into the parallel light by the second objective 
less 46 and passes through the second shatter 52 and is 
reflected and separated by the first beam splitter 34 and 
a converged onto the first phcto detector 38 bv the first - 
detecting lens 37. Tne first photo detector 38 ^-aerates 
the focusing error signal and tracking error signal from 
the converged reflected light of the disc and reoroduces 
the information signal on the disc Tne above options 
are executed until the cartridge 2 is unleaded. 
^ Since the operations of the first linear motor 4 -acfc- 
mg control circuit 11, focusing control circuit 12, linear 
motor control circuit 15. spindle control circuit IT 
spindle motor 18. signal processing circuit IS, ID drivi 
mg crcuit 20, ind system controller 22 are the sac- is 
those in the optical disc apparatus of the foregoing Srst 
embedment, their descriptions ire emitted here. 

On the other hand, if -J\c system ccntrciler 22 deter- 
mincs that ^isc ; « >— j-j * • . * . 

* i J* 7 - *** "** * w *ced canrdge 2 a ;he arst 
opucal disc the :«t shutter 51 is ooecec ir.d the secccd 
•shutter 52 is closed. In the ibove state, in the transmis- 
sion light and the reflected light by the r^zt beam split- 
ter 3* t <:he reflected light is shu: out bv \zz second shut- 
ter 52 and only :he transmission light casses through th- 
rust snutter 51 and is converged onto the epecai ^isc 1 
by the first objective ices 36. Tac other cperadous are 
executed in a manner similar to those in the case of the 
second optical disc 

As mentioned above, iccording to the zhirf embedi- 
meat, in addition to the effects by the second embodi- 
ment, since the first and secoud shutters 51 and 52 are 
provided as light flu* selecting means. ±z semiconduc- 
tor laser, coilirnating lens, beam soiitter. dc.ee ring ' c -s 
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f*«or in each of tic converge, optical 
«6ej«*a| one «d the like on be realized. 

*n S ""««l in i Banner riouar to those 
« the foregoing fourth optical head X,lh£dJ^ 
Hons are omitted hers. Refcr-e= 

' ea w*r to hold fc^SjSKtoS*; : 

««tor to which the Iwtolte^h'SS^ 

. . « «pi«ned heremJater, so that Eh* nm.vJ 
« IB . parallel with the optical of th^S 

wave front correcting lens 54 and is arrangedVas -o 

«I «s of the second objective ten* 46. Tie above-mes 

*oo^) Md construct a fifth optical head S3. 

Jbt i " 5 P i" *"« *« w»v e front correct- 
mg leas 5* «d the slider 55 ire seen from the tarte 
of ^eopncol A fa tbediagnn, ±.I«* B £E£ 
in the dtreeaons shown by arrows. Toe wav7fr™ 
correcting less 54 has be-, • Ercnt 

, „ * ' '™ 8e => designed m a Banner such 
Aat * optical systea wirh a, seesgi 

£e lea, *S B idendcai to the foregoing teo«2K 
te- That «. the lens 54 ha, beei designed VoT to 
"y the disc substra^Hf^ 

2Ej «, «M«ca the second conversing 

optical sy, ea mennoned in the second «bcdia-,Tof 
the mvenaoo together with the lint senSue'c. 
£er 32. first collating lens 33. and firs, b^££ 
34 andean oe al» regarded such that they construe.- £ 
tet eonvergmg optical system fcv adding iew.v! 

Since a whole construction of the optical dise aocara 
S.t m 0 f i t V CttrJ ? «^««'»«««<isily-n1S 
that of the optical disc apparatus sf the third ~bii? 
pent afaown in FIG. 7 mentioned above. i^^SfSl 
is otcised here. • " n 

owtT^f' wti construction wfl, 

fffti;, • vT icrrjoeow with respect to oniv -v. 
fifth cpneal head 53. rae kind of optical^ i, 
in a ntanner siailar to the above. If :he system cont-^ 
te S deterges that the disc in the loaded arrt- - 

U,e ?? n<1 °PO'oi disc the contrciler 22 a-:e-a« 
eawrs, aj-ai t0 !he s|id;r 5J w - controi^*~.aj 
« «ppu«l. che slider 55 coves the wave 
mg lers « » Ae p,. rne ijJe . ^ 

fram .he tint semiconductor laser J - is converted -aw 
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°I***JJ5««> oonejponcUng to the diin disc substrate, 
atracldng error signal cannot be ordinarily obtained 
&wn„ opa^dUc of . thick disc substrate doe to < 

^enuy. two ojmeal due, ^ ^ thicfcaesei 
eaa be disenmuuted by checking the presenesorab. 

SS^*"* 0 *"* ^appa^^S 
u LED and photo diode and the lie 

The optical hod » each of the ae^described oott- 
«l dac apparatuses has been conitn^bT* « QV ° 
aoa^opcd thecbSe^oTa 
W Kn or the like. Aa optical had in ertrfoS 

e*pU»ed herenuater. dilTen from the ibove ~£ 
head and a constructed by fcnninir an'ontiral Z,™ 
onto a thin film waveguide, P 

mJfo^, »PPf™*«=arding to the fifth esbcdi 
««of the mveawn. Farther. FIG. 11 i, . scheme 

V ' eW ? S"** * oorarac *» of « oZ 
m^t o f *° < ? pt " al . d:sc JW" » the fifth 
ment of the uveaeon. Since , construc-on shown fa 
FIG. 10 a substantially the same u that of the opIeS 

S^dTrf" ^ * ** 1 head 60 

v^ 1 "^? 00 "" here. Tie sixth optical 

«,?«?!?■ tt T*"" 8 aaa «' 1 tao« the see 
opacal due as that described in the foregoing esbod * 

^ f 0 ^ e T !al 200 ^tes « infonaaden 

«1 denotes a substnte foraed by LuNbOj or thTlLV 
The sucstrate 61 a itUcied a a had ^ 

™ V^L" " d * •coator^ Sn! 

araca the smh optical head SO together with thes. 
Since the foewmg actuator, sacking xeaawr, „ d ^ 
base wmch have conventionally been we3 known can 
„ d °^ ""Ponena. their detailed descripden 

and the drawmg, are omined here. Reference auseral 

1 °y^'^aionor-Jielike;63arintse3iccn- 
ducar but coupled to an edge surface of iToprical 
wavegutde J* and « a first waveguide K2?2 

be« «„«ed from the fin, sessendscter -«er S3 „d 
entered Jie opucal waveguide [61] £2 

rate, the waveguide Ught which has be-, -,-"L" r , 
the opncal waveguide «2 throag S^ta ~ 
grating coupler 65 aft-- ir h,* v_ „ ~ ^''"s 
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veyes the return light Reference numeral 68 denote* a 

firstphoto detector which is coupled to the side surface 
"Lff^ ^^de « and detects the return 

wavegdde light which his been converged by the first 

waveguide converging lens 67. 
Similarly, reference numeral 69 denotes a second 
semiconductor User coupled to the edge surface of the 
optical wavegmde 62; 70 a second waveguide teas ar- 
ranged on the optical path of the wtveguide Kght which 
aw been emitted from the second semiconductor laser 
69 and entered the optical waveguide [611 62; 

21? 7*°* ^ csuplef foraed «Z*?4£ 

path of the parallel waveguide ii ght ^ w * ™ 

waveguide «2 and converges oaco the optica] disc r 
Reference numeral 72 denote, a second baa sX-- 
which is arranged between waveguidVleas 

f h ,es0Rd C0 " v ? 5iss ^ * "3 

separate the waveguide light which has been returned 
mto the optical waveguide S2 through the second cos- 
verging grating coupler 71 after it had been reflected bv 
the optical disc L Reference numeral 73 denote* a se-'. 
ond waveguide converging fa, which is arranged on 
^optical path of the rerun waveguide Ughl -*hichh^- 
been separated by the second beam splitter 72 and cot 
verges the return waveguide Ught. Reference aumerai 
74 denotes a second photo detector which is coupied :o 
the side surface of the optical waveguide 62 and de— a 
the return waveguide light converged by the second 
waveguide converging lens 73. 
A curve chirp grating of the first converging gratrnz 

Srl,^^ ■ » «« s Sr 

» d *« Ught can be con- 

verged untfl a diffraction hat and the aberration due :o 
. - tte disc subswte of the thickness d, can be corrected 
ine second converging grating couoler 71 has been 
dengned tn a manner such that, for example. NA =<U 
and Jie aberration due to the disc substrate of the thick- 
aess dj can be corrected. 

The first and second bean splitters 66 and 72 ar- 
ataehed at positions which are deviated so that the 
reflecwd ugnt of each bea= ipiicter does not enter tfc! 
other beam splitter as a strav light. 

Such an optical waveguide and a waveguide tv~ 
device have been described in detail ir, for stamp?-" 
Nishihan^aruna. and Saihara. "Optical Integral 
Oram- Ohm Co., Ltd., |S««. or Ae ,L In |^ 
uon. both of the above weU-ciowa opticaJ wavegaid- 
and waveguide rype device :an be used in the cpticj 
waveguide 62 or the like. 

The operation of the optical head in it fifth eafcodi. 
meat wvJi -he above constriction will now be desert 
tterem below. 

If the optical disc 1 is the r.-st optical disc, :h- J nV- 
current a supplied to the Srs: sesiesnductcr laser « 
Tte. the laser <3 e=its a laser beam fha one edge 
su..ace ot the optical waveguide 62. The lase- bea- 
propagates as a waveg-de light. The waveguide light * 
converted :nto the parallel Ugh: by she firs? waveguic- 

Ur 66 and subsequently enters the first converging L t . 
mg coupler 65. The coupler SS eatracts the parallel for- 
out of the optical waveguide SI and converges ,nto fa- 
mforaation track 200 on the first optical disc 1 Tr- 
reflected iignt from the disc surface again enters the 
opucal waveguide 61 through the first converrini znl . 
mg coupler 65 ud procijKa u , -«„-, w „sg uide 
ugnt in the opposite direction. Farther, th- re-urr. 



